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(1) Dimensions. The backing sheet has
a height of 800 mm (31.5 in), a width of
1,000 mm (39.4 in), and a thickness of 2.0
mm (0.08 in) £0.1 mm (0.004 in).

(2) Material. The backing sheet is
manufactured out of aluminum 5251/
50562.

(d) Cladding sheet.

(1) Dimensions. The cladding sheet of
the main honeycomb block has a total
length of 1,700 mm (66.9 in), a width of
1,000 mm (39.4 in), and a thickness of
0.81 mm (0.03 in) +0.07 mm (0.003 in). It
is shaped as indicated in Figure 1.

(2) Material. The cladding sheet of the
main honeycomb block is manufac-
tured out of aluminum 5251/5052.

(e) Bumper element honeycomb fac-
ing sheet.

(1) Dimensions. The bumper facing
sheet has a height of 330 mm (13 in), a
width of 1,000 mm (39.4 in), and a thick-
ness of 0.81 mm (0.03 in) +0.07 mm (0.003
in).

(2) Material. The bumper element
honeycomb facing sheet is manufac-
tured out of aluminum 5251/5052.

(f) Adhesive. The adhesive used
throughout is a two-part polyurethane.
(such as Ciba-Geigy XB5090/1 resin with
XBb5304 hardener, or equivalent).

§587.15 Verification of aluminum hon-
eycomb crush strength.

The following procedure is used to as-
certain the crush strength of the main
honeycomb block and the bumper ele-
ment honeycomb, as specified in
§§587.14(a)(2) and 587.14(b)(2).

(a) Sample locations. To ensure uni-
formity of crush strength across the
whole of the deformable face, 8 samples
are taken from 4 locations evenly
spaced across the honeycomb material.
Seven of these 8 samples must meet the
crush strength requirements when test-
ed in accordance with the following
sections. The location of the samples
depends on the size of the honeycomb
material being tested. Four samples,
each measuring 300 mm (11.8 in) x 300
mm (11.8 in) x 26 mm (1 in) thick are
cut from the honeycomb material. (See
Figure 2 for how to locate these sam-
ples on two different sizes of honey-
comb material.) Each of these larger
samples is cut into samples of the size
specified in §587.15(b). Verification is
based on the testing of two samples

§587.15

from each of the four locations. The
other two samples are retained for fu-
ture verification, if necessary.

(b) Sample size. Samples of the fol-
lowing size are used for testing. The
length is 150 mm (5.9 in) 6 mm (0.24
in), the width is 150 mm (5.9 in) +6 mm
(0.24 in), and the thickness is 26 mm (1
in) #2 mm (0.08 in). The walls of incom-
plete cells around the edge of the sam-
ple are trimmed as follows (See Figure
3). In the width (‘“W’’) direction, the
fringes (‘‘“f’) are no greater than 1.8
mm (0.07 in); in the length (‘‘L.’) direc-
tion, the fringes (‘‘e”’) are at least half
the length of one bonded cell wall (‘‘d”’)
(in the ribbon direction).

(c) Area measurement. The length of
the sample is measured in three loca-
tions, 12.7 mm (0.5 in) from each end
and in the middle, and recorded as L1,
L2, and L3 (Figure 3). In the same man-
ner, the width is measured and re-
corded as W1, W2, and W3 (Figure 3).
These measurements are taken on the
centerline of the thickness. The crush
area is then calculated as:

4o (LIFL2+L3)  (WI+W2+W3)
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(d) Crush rate and distance. The sam-
ple is crushed at a rate of not less than
5.1 mm/min (0.2 in/ min) and not more
than 7.6 mm/min (0.29 in/min). The min-
imum crush distance is 16.5 mm (0.65
in). Force versus deflection data are
collected in either analog or digital
form for each sample tested. If analog
data are collected, a means of con-
verting the data to digital data must
be made available. All digital data are
collected at a rate consistent with SAE
Recommended Practice J211/1 Rev.
MAR 95 (see §587.12).

(e) Crush strength determination. Ig-
nore all data prior to 6.4 mm (0.25 in) of
crush and after 16.5 mm (0.65 in) of
crush. Divide the remaining data into
three sections or displacement inter-
vals (n = 1, 2, 3) (see Figure 4) as fol-
lows. Interval one is from 6.4-9.7 mm
(0.25-0.38 in) deflection, inclusive. In-
terval two is from 9.7-13.2 mm (0.38-0.52
in) deflection, exclusive. Interval three
is from 13.2-16.5 mm (0.52-0.65 in) de-
flection, inclusive. Find the average for
each section as follows:
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§587.16

Fln) = [F(n)]+...+F(n)m];n: 123
m

where m represents the number of
data points measured in each of the
three intervals. Calculate the crush
strength of each section as follows:

F(n)

A

(f) Sample crush strength specification.
For a honeycomb sample to meet crush
strength requirements, the following
condition must be met. For the 0.342
MPa (49.6 psi) material, the strength
must be equal to or greater than 0.308
MPa (45 psi) but less than or equal to
0.342 MPa (49.6 psi) for all three com-
pression intervals. For the 1.711 MPa
(248 psi) material the strength must be
equal to or greater than 1.540 MPa (223
psi) but less than or equal to 1.711 MPa
(248 psi) for all three compression in-
tervals.

(g) Testing hardware. (1) The hardware
used to verify crush strength is capable
of applying a load of 13.3 kKN (3,000 1b),
over at least a 16.5 mm (0.65 in) stroke.
The crush rate is constant and known.
To ensure that the load is applied to
the entire sample, the top and bottom
crush plates are no smaller than 165
mm by 166 mm (6.5 in x 6.5 in). The en-
gaging surfaces of the crush plates
have a roughness approximately equiv-
alent to 60 grit sandpaper. The bottom
crush plate is marked to ensure that
the applied load is centered on the
sample.

(2) The crush plate assemblies have
an average angular rigidity (about axes
normal to the direction of crush) of at
least 1017 Nm/deg (750 ft-1b/deg), over
the range of 0 to 203 Nm (0 to 150 ft-1b)
applied torque.

§587.16 Adhesive bonding procedure.

Immediately before bonding, alu-
minum sheet surfaces to be bonded are
thoroughly cleaned using a suitable
solvent, such as 1-1-1 Trichloroethane.
This is carried out at least twice and
more often if required to eliminate
grease or dirt deposits. The cleaned
surfaces are abraded using 120 grit ab-
rasive paper. Metallic/silicon carbide
abrasive paper is not to be used. The
surfaces are thoroughly abraded and

S(n) =

;n=1273

49 CFR Ch. V (10-1-13 Edition)

the abrasive paper changed regularly
during the process to avoid clogging,
which could lead to a polishing effect.
Following abrading, the surfaces are
thoroughly cleaned again, as above. In
total, the surfaces are solvent-cleaned
at least four times. All dust and depos-
its left as a result of the abrading proc-
ess are removed, as these can adversely
affect bonding. The adhesive is applied
to one surface only, using a ribbed rub-
ber roller. In cases where honeycomb is
to be bonded to aluminum sheet, the
adhesive is applied to the aluminum
sheet only. A maximum pressure of 0.5
kg/m2 (11.9 1b/ft2?) is applied evenly over
the surface, giving a maximum film
thickness of 0.5 mm (0.02 in).

§587.17

(a) The main honeycomb block is
bonded to the backing sheet with adhe-
sive such that the cell axes are perpen-
dicular to the sheet. The cladding sheet
is adhesively bonded to the front sur-
face of the main honeycomb block. The
top and bottom surfaces of the cladding
sheet are not bonded to the main hon-
eycomb block but are positioned close
to it. The cladding sheet is adhesively
bonded to the backing sheet at the
mounting flanges. The bumper element
honeycomb is adhesively bonded to the
front of the cladding sheet such that
the cell axes are perpendicular to the
sheet. The bottom of the bumper ele-
ment honeycomb is flush with the bot-
tom surface of the cladding sheet. The
bumper facing sheet is adhesively
bonded to the front of the bumper ele-
ment honeycomb.

(b) The bumper element honeycomb
is divided into three equal sections by
means of two horizontal slots. These
slots are cut through the entire depth
of the bumper element and extend the
whole width of the bumper. The slots
are cut using a saw; their width is the
width of the blade used which do not
exceed 4.0 mm (0.16 in).

(c) Clearance holes for mounting the
deformable face are drilled in the clad-
ding sheet mounting flanges (shown in
Figure 5). The holes are 20 mm (0.79 in)
in diameter. Five holes are drilled in
the top flange at a distance of 40 mm
(1.57 in) from the top edge of the flange
and five holes in the bottom flange at
a distance of 40 mm (1.6 in) from the

Construction.
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